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ABSTRACT 

Performance characteristics of pick type and cup type 
potato planters were compared with regard to their 
distribution pattern of seed placement. Their performance 
was observed by varying planter space settings, planter 
speeds, cultivars and sizes and shapes of seed pieces. Seed 
placement was measured over a distance of 50 metres. Seeds 
classified as singles, doubles, misses and double misses 
were observed for each of the variables. Main comparisons 
were done for the seed pieces spaced as singles because that 
spacing was considered ideal for plant growth. 

End pieces gave a higher percentage of singles and more 
consistent results than center cut seed pieces. Performance 
of the pick type planter was generally better than the cup 
type planter. There was a higher percentage of singles with 
the pick type planter than the cup type planter. 

An increase in planter speed resulted in an increase in 
percentage of singles’ for the pick type planter but there 
was a sharp decrease with the cup type planter. 

The coefficient of variation for the pick type planter 
was lower than the cup type planter. 

The seed cultivars and the size of seed pieces had no 
influence on the performance of the planters. 

The average percentage of double spaced seed pieces 
obtained were the same for the pick type planter and the cup 


type planter. 
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The average percentage of misses were very similar for 
the pick type and the cup type planters. 

A higher percentage of double missed seed pieces was 
obtained with the cup type planter than with the pick type 


planter. 
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1. INTRODUCTION 
Modern planting machines have to a great extent 
achieved the objective of speedy planting operation and 
reduction in manpower requirement. Various types of planting 
equipment are available in the market but most of the 
studies done are in the area of improvements in the planting 


efficiencies of the existing planters. 


1.1 The problem 

The most common problem with present day planting 
equipment is the improper placement of seed pieces into the 
soil. An ideal planter’s operation should involve picking up 
of the seed pieces from the picking unit at the rate of one 
at a time and planting the seed piece into the soil at the 
SCEheC tmeSOdCInGminlLenVdal. ASmi tes very difficult to obtain 
uniform size and shape of seed pieces, the planters not only 
have to work under a wide range of field conditions but also 
are required to handle various Kinds of seed pieces. Seed 
tubers can be graded for their uniformity in size and shape 
but when they are fed through cutters for seed pieces, all 
kinds of shapes and sizes are obtained. They could be in 
shapes of center cut, end pieces, longitudinal etc. and _ in 
different sizes. When these seed pieces are picked up by the 
cups in a cup type planter, there could either be one or 
more seed pieces in a cup or none at all depending upon the 


way they are picked up by the cups. Similarly picks in a 
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pick type planter can also either miss or pick up more than 
one seed piece at a time. The physiological condition of the 
seed pieces also influences the performance of a planter, 
for example seed pieces may stick together or to the hopper. 
These factors limit the performance of the planter which 
results in irregular seed placement causing either skips-= or 
doubles. In addition, seed pieces held in the hopper due to 
sticking and bridging action could even result in a long row 


eftimissing iplants« 


an 2) Lhe objective 

The objective of this thesis was to identify if any 
particular size and/or shape of seed pieces was better 
adapted for a particular type of planter under various 
operating conditions. 

As pick type and cup type planters are commonly used in 
this area, they were selected for studying the effect of the 


above variables on seed distribution patterns. 


1.3 Methodology 

The observations for comparing the seed distribution 
pattern in a single row were carried out by changing 
variables in equipment and seed pieces. 

The equipment variables were: 
1. Speed 
Je, afore yas 
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and the variables with seed pieces were: 
1. Seed cultivar 

2. Size of seed 

3. Shape of seed 

Two different space settings were used for both pick 
and cup type planters. Therefore, a planter with two 
different space settings was considered as two different 
planters. The experiment was set up as a 4x2x2x2x2 factorial 
with 5 replications. 

Seed placement was measured over a_ distance of 50 
metres. Seed piece spacing was classified as_ singles, 
doubles, misses, and double misses for each of _ the 
variables. The placement of seed pieces as singles was 
considered optimum because plants growing at that spacing 
would neither be competing with each other nor would tend to 


result in loss of yield due to missing plants. 
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Ideally, a potato planter should be capable of accurate 
placement of seed pieces of various sizes and shapes at a 
predetermined space setting. With most early machines’ the 
seed pieces were placed by the operator into cups or pockets 
situated on the periphery of a wheel which carried them to 
the planting shoe where they were dropped into the soil. The 
main disadvantage of these machines was their slow’ forward 
speed which was limited by the rate at which the operators 
could place seed pieces in the pockets of the wheels. Faster 
work rates and lower labor requirements had therefore become 
the principle aim in planter design. Later developments 
brought automatic planting machines which could do the 
planting at a much faster rate with a reduced _ labor 


requirement. 


2.1 Planting machinery 

In North America, three general types of potato 
planters are used commercially : the automatic pick, the 
assisted feed, and the cup type. The automatic pick type is 
most widely used . This planter can be operated at higher 
speeds than those of the other types and requires less man 
power to operate. These planters can be operated at the rate 
of 8-10 km/h. Planters of this type operate most efficiently 
when the seed potatoes are cut in blocky pieces of uniform 


size. Pricks made by the pickers of the machine may spread 
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disease-producing organisms and viruses from one piece to 
another. A much larger area can be planted in a day with a 
pick type planter than with an assisted feed type, but the 
assisted feed type usually insures a better stand of 
potatoes, (Kehr et al.1964). The assisted feed planter 
requires an operator at the rear of each unit. More accurate 
planting of seed pieces are possible with this type of 
planter. However, due to a slower rate of operation, less 
area can be planted per day making this planter’ less 
desirable than the pick type. 

Cup-type planters operate automatically. They are well 
adapted to planting of whole seed and are used extensively 
in areas where whole seed is preferred for planting. 

Jarvis (1978) indicates that the two most common types 
of planter in use in the United Kingdom at present are the 
cup-fed machines in which seed is picked up from the hopper 
by cups mounted on an endless chain or belt and carried to 
the planting shoe ; and the belt-fed type where seed flows 
from a hopper into a trough which periodically tips’ the 
seeds onto moving rubber belts extending backward to the 


shoe. 


Bushnell (1930) reported that the smaller the seed 
pieces, the larger the number of plants obtained from a 
given quantity of potatoes. Seed pieces weighing 14 g or 


less, however, produce smaller plants than those weighing 28 
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gQ or more. There were no differences in height of primary 
pianiseartsingsfromeseedspieces of 28 g57 42ecqg0 and 56> g;: 
However, there were more secondary plants and they were 
taller from the 56 g than from the 28 g seed pieces. 

Field studies conducted by Cordner (1940) indicated the 
plant stands from cut seeds to be generally superior to that 
obtained from whole tubers. 

Tests were also conducted by Bishop and Wright (1959) 
on the effect of size and spacing of seed pieces on yield. 
Three sizes of seed, 28 g, 42 g, and 56 g and two spacings 
of 190 mm and 380 mm were chosen. Larger seed pieces and 
closer spacing increased total yield. Where’ the same 
quantities of seed potatoes were planted per hectare there 
was little difference in yields from 28 g seed pieces spaced 
190 mm apart and 56 g_ seed pieces spaced 380 mm apart. 
Larger seed pieces and closer spacing also increased_ the 
yield of smooth tubers over 50 mm in diameter. 

Results of studies in Maine by Wilson and Murphy 
(1969-70) showed the following; "(1) total yield generally 
was higher from 70 g seed than from 42 g seed;(2) whole, 
apical and basal cut seed pieces produced higher yields than 
midcut or regular cut seed pieces;(3) larger size seed 
produced a higher percentage of tubers below 112 g than did 
the smaller seed pieces;(4) although larger seed pieces 
produced more stems and tubers per hill, hill competition 
from the additional stems reduced the percentage of 


marketable size tubers; and(5) if Russet Burbank potatoes 
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are marketed on the basis of total yield, 70 g whole, split, 
apical or basal seed pieces should be planted. If sold on 
the basis of marketable size tubers, then there might be 
some advantage to planting 42 g seed. Lastly(6), midcut seed 
pieces appeared to be the least desirable of the six types 
for growing Russet Burbanks. " 

Iritani®* (1971) conducted trials on the effect on yield 
due to seed size and spacing. Cut seed of sizes 14 g, 28 g, 
42 9, and 56 g, whole seed of 56 g and assorted seed 
containing 14 % 14 g, 62 % 28 g, and 24 % 42 g were used at 
spacings of 150 mm, 230 mm, and 300 mm. As size of seed 
piece increased the average number of stems also increased. 
Seed size affected not only stem numbers but also percent 
stand with smaller seed giving considerably poorer stands. 
The assorted size which averaged 34 g behaved quite similar 
to the 28 g seed with respect to stem numbers) and _ percent 
stand. Larger seed produced significantly higher yields, 
however, the assorted size did not yield as well as 28 g 
seed . Yield of 56 g whole seed was not quite as high as 56 
g cut seed. Regardless of spacing, yield increased as_ seed 
size increased. The highest yield was obtained with 56 g 
seed spaced 150 mm apart. This same size seed yielded almost 
as well at 300 mm spacing. With regard to yield response 
potato plants made some adjustments for spacing but not’ for 
seed size: 

The larger seed spaced wider apart had less numbers of 


stems than smaller seed spaced closer together but still 
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gave higher yields. " If increased numbers of stems are 
obtained by increasing seed size then higher yields would 
result, however, if increased stem numbers are obtained by 
smaller seed placed closer together then higher stem numbers 
do not result in higher yield. " 

Smith (1977) indicates that in general, the number of 
tubers increases with increase in the seed size. Therefore, 
large seeds are usually advantageous for the production of 
seed potatoes. The best size of seed piece to use also 
depended somewhat on the distance between seeds in the row. 
Where fertility level was high and there was enough moisture 
in the soil, greatest returns per hectare from 230 mm 
spacing were from seed pieces about 56 g in weight. 
AccorditngrtouSmith (1977) #)9 thee stze ~of= seed ‘piece «is 
closely linked with rate of planting of seed. The most 
economical size of seed piece to plant will vary with the 
distance of planting between seed pieces. In early days, 
distances between seed pieces were usually 400-500 mm_= and 
large seed pieces proved economical. In modern planting, 
with distances of 125-300 mm, large seed pieces have not 
been so decidedly superior. In many cases the large seed 
pieces have resulted in higher yields, but the difference 
often has been sufficient only to compensate for. the 
additional seed required. As a practical recommendation, 
seed pieces of about 56 gm in many areas and with a large 
number of varieties is most economical. “ 


Studies have also been conducted by Andrew (1968) on 
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plant stands. The percentage plant stands obtained in 1967 
in the Edmonton area on the basis of counts made on ten 
farms ranged from 37 % to 76 % with an average of 59 %, and 
in the Lacombe area on the basis of six farms the average 
stand was 87 %. In 1968 the average plant stands were 69 % 
in Edmonton and 88 % in southern Alberta. Further studies by 
Andrew and Preston (1969) indicated stands of 75 % in 
Edmonton, 90 % in Lacombe, and 82 % in southern Alberta. The 
two major factors observed for reducing stands in Alberta 
potato fields were, seed piece missing entirely or seed 
piece incorrectly spaced and the average contribution of 
tnesew@rtactorse was! 88316") SOV2e%" and -6541 “44in the; three 
different areas surveyed 

The reduction in yield due to missing plants was 
investigated (Andrew et al. 1971) by creating simulated 
gaps. For a 50 &4 plant stand the reduction in yield was from 
Ae Storr one missingoplant@to 39e,ofor adap -ofesix missing 
plants. 

Stone (1972) conducted a survey of fields in Manitoba 
in 1969 and observed that in 70 to 85 % of the cases where 
plants were missing the cause was missing seed pieces. The 


majority of the remaining misses were the result of poor 


" u 


placement of seed because of doubles or triples 

A survey conducted by James et al.(1973) in New 
Brunswick in 1972 showed that approximately 25 % of the 
plants were missing at emergence causing around 8 % loss in 


tuber yield. Further investigation by James et al.(1975) 
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using aerial photography for estimating misses in potato 
crops revealed that the percentage of missing plants ranged 
from 15 to 49 with an average of 32 % misses. Some of these 
fields were ground surveyed to find out the cause for the 
misses. They found out that for 88 % of the misses, no seed 
piece was present and in another 7 % the seed piece had 
rolled near the adjacent seed piece thus giving rise to a 
miss. The remaining 5 % misses were attributed to various 
factors such as diseased seed pieces, blind seed pieces, 
physically damaged seed pieces etc. 

However, yields compared by Pascal et al.(1977) for 
irregularly and regularly spaced tubers had different 
results. The irregular spacing of tubers had no significant 
effect on depressing potato yield compared with that from 
regular spacing whether large or small seed and whether wide 
or close mean spacings were used to make this comparison. 

Studies were conducted by Andrew and Domier (1979) to 
observe the effect of shape of seed pieces (tuber portions) 
on the potato yield. The seed pieces were grouped as apical 
(bud end), center, distal (stem end), longitudinal, three 
CllusPSUBEacesmucmisce!]lTameous;orand»s siivers:eln the casésot 
Netted Gem seed pieces, center cut seed pieces produced the 
maximum yield while in case of Norland, apical portions 


resulted in greater yields. 
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2.3 Past research in planter studies 

Studies have been conducted in various countries to 
identify the problems with present day planting equipment 
and suggest improvements in their design to obtain better 
per formance under varying conditions of field, machine type, 
and size and shape of seed pieces etc. 

Postnikov (1969) suggested that if a small tuber is 
released first, and a large one next, then with the 
currently accepted rotation direction of the seed picker 
unit in relation to the direction of movement of the 
implement, the interval between the tubers increases. And 
vice versa, if a large tuber is released first and a_e small 
one next, the interval between the tubers is decreased. 

To check the accuracy of the theoretical calculations, 
field tests were done with a converted SN-4B potato planter, 
the design of the latter allowing for a change in the 
HGtdmiOonematnecii on = ofe7ithes £seeds@pickertounit.eForwithis 
purpose, the drive was complimented with a counter-drive, 
and the hopper with the feeder-cup was turned 180 degrees 
and secured to a special frame. The intervals between the 
tubers were measured. The uniformity coefficient was 72-78 % 
and not less’ than 80 % of the intervals stayed within the 
limits of the theoretical intervals between the tubers by 
Mocestiundh pluses orsaminuss5>0smm.sin theygcase of the potato 
planter with the regular rotation direction the uniformity 
coefficient achieved was only 46-50 4%. 


Townsend (1972) conducted field trials for comparing 
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cup type and pick type potato planters. The machines used 
for the trials were (1) an Underhaug and (2) an Omme, of 
Danish and Norweign manufacture respectively. Both of these 
machines were cup type. The third machine was a pick type 
IHC planter of American manufacture. The planters were run 
at three different speeds. Whole seed pieces of cultivars 
Norland and Netted Gem were used for testing all three 
machines. 

The results indicated that there were very few doubles. 
The Omme machine had no doubles at all but had the highest 
skip percent . The Underhaug machine general ly had 
increasing spacing error and skip percentage with increasing 
speed with both cultivars. 

On the average the pick type machine performed better 
than the cup type machines. The pick type machine was able 
to place whole Netted Gem better than whole Norlands while 
the cup type planters were better adapted to the Norlands. 

Results from trials (Jarvis and Palmer,1973) in which 
different types of planters were compared indicated that 
irregular seed spacing reduced yield and this has been 
confirmed by further experiments in which typical seed 
distribution patterns were reproduced by hand-planting 
(Jarvis et al.,1976). Results indicated that both total and 
marketable yields tended to fall as irregularity of spacing 
increased ; an average depression in marketable yield of 1.7 
t/ha from planting at a coefficient of variation of 60 % 


compared with uniform spacing along the row was_ recorded. 
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Close grading of the seed normally improves the regularity 
of spacing obtained with belt-fed planters because it helps 
to ensure uniform loading of the belts. This adds further 
emphasis for using closely-graded seed in most types of 
automatic planters. 

Trials conducted by Klassen (1975) compared the yields 
of manual and machine planted potatoes for the same intended 
spacing. Both total yield and marketable yield from. the 
manually planted potatoes was much more than obtained with 
the planter. 

Tests have also been conducted by the Swedish National 
Machinery Testing Institute (1978) for the Underhaug 1478 
cup type planter. The number of doubles observed were very 
few but the coefficient of variation was quite large. A 
speed of 8.5 km/h resulted in a large number of misses. 
Trials with another cup type planter EHO 480 Kombi also 
resulted in larger seed spacing than selected especially at 
higher field speeds. 

Jarvis (1978) suggests that "certain types of planters, 
particularly those based on the flat belt system, distribute 
the seeds much less uniformly along the row than others. A 
reasonably good measure of uniformity may be obtained by 
Caseuiat imge they! coef fimient ~=of varaation for ainter-seed 
Sprain emt yp ca lava lueseare 115-25" 4s for’ ecup-fed), 20-80) o&% 
for hand-fed and 40-60 % for belt fed planters. " 

Studies were also done by Misener (1979) for evaluation 


Ofacup type and pick type potato planters. In general, the 


werk dite ent fee att-tot tier 

fy goat Inga at Spee patsy (pest: enren se 
+5) se - anetneta atte 

 aptshy. at erigertine- (FFE) | noses A yo befasterto ateret. © J 


. 


wanes? nt ange ant “a) | pete RLoRe betas? it ofr rrseni bos: 
at mont Ray afderatven (br Giery Mefas oh ontange: | 


A2twyantelde nett son AOdiesw 2o0%aleg* Heirs! 4 wih m 
| ta hen a add 


Leen rei isan? weal yo pergyenod 589) 94/4 oven ‘2jast ; 


BTR gwen satieri ats a3% (Ave), efuTeteri . gerres: eam 
vie sew Sevoeecs eelonch/ it. qamy-ont. \aStreg sae 


# snd <tup @6~ nobtat ts’ 40) nekos Epes. . ar Just 


asgoiin je veer sp7s) 6 ci Beli es moe 2.6 oe ‘ 
a ) r ; ; 7 a ‘a f — 
L- j 6. rei A Jeb OH4 1S ! ned i. acy,’ ye m ’ bh. te ors ma FP a alae, 


4 La 
is Vile aeues Dsloceiar acl pri sede ans ney! of bea Tues 


2 $) ‘eseae olate ot 


~ 


: O) 
oa 


id 


te ee Bear ac aan? Ur ahaede: : la 7. Zt cetpne 4 oh arg! aTwnaye 
| atest is: tg bite Sied 2E64 00) 1c eedbel es Pore ghia Roe 
A, 2aeie riod WEA aril beets \iaior (nd sem! “pun ‘bps. 

® j ig : 2 - 4 > 


‘y 


x pantalas sed am, Aeataerenn Sabra it sh 

buise Weir ae Sek PsiAs 1 wed ly 

‘ ‘s- ee, - “HD ca ore Zr ee we 
a | a ifiery bet 2684 aac oe 

ee faut ava, net ar af. } “sbi et Raid re 

aft Be de nt eben: eee. me 


= 
x 


a 


a iy %, t ; ; . os 
A ; Pose sa! Ton ste ae = _ Wa 
* ee ot) } = y : ay >| _ - - 


ee | a 9. 7 Ne ae ee Soke a" at YY ae 
i “i a ou LD rss , zn) ; et) 


14 


pick type planter was more effective than the cup’ type 
planter. The coefficient of variation of spacing for the cup 
and pick type planters ranged from 59.2 % to 87.1 % and from 
DOSCmeeelLOnTOOt/ ©, Respectively. /Bothmitypes<offpdanters 
produced large number of doubles. For 30.5 metres of row 
length the number of doubles ranged from 5 to 65 for the cup 
type and from 5 to 52 for the pick type and the range of 
skips for the cup planter was 3 to 22 and for the pick type 
plantese eircom 3 to 19. 

Laboratory studies by Hyde et al. (1979) on a pick type 
planter suggested that ground speed had no effect below 5 
km/h. However, when the speed was increased from 5 to 8 km/h 
there was an increase in average seed piece spacing. An 
increase of seed level in the picker bowl] decreased. the 
average seed piece spacing. The effect on spacing due to the 
pick arrangement on the picker wheel was quite appreciable. 
Further studies by Hyde and Thornton (1980) on an Acme cup 
type planter observed that more seed available in the cup 
reservoir resulted in more seed delivered. Also the seed 
delivery tended to decrease as ground speed increased from 3 
to 9 km/h, probably because of increased chain agitation. 

These studies indicate that the performance of potato 
planting equipment can have a significant influence on plant 
stands and yields. Therefore, the effects of size and/or 
shape of seed pieces on planter seed distribution patterns 
under various operating conditions were selected for this 


study. 
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3.1 Variables selected for study. 
The effect of the following variables was studied in 
relation to the seed distribution pattern. 
1. Planter types 
(a) Pick type 
(b) Cup type 
2 Spdeing 
(a1) 350 mm (a2) 460 mm (for pick type planter) 
(b1) 250 mm (b2) 380 mm (for cup type planter) 


3. Speeds 
(a) 5 Km/h 
(b) 8 Km/h 


4. Seed cultivars 
(a) Netted Gem 
(b) Norland 

5. Seed shapes 
ga e.End ecut 
(b) Center cut 

Gy seeG size 
(a) 40 g 
a) 2 oGtG 


3.2 Equipment used 


oe eee Lanterns 
The two planters used for testing the performance of 


their seed distribution pattern were: 
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McConnell Model 555- A single row pick type planter 
manufactured by McConnell Mfg.Co.Inc., Prattsburg, New 
York (Figure 3.1). The tests were conducted on a new 
planter. In this planter, picker arms are mounted on the 
picker wheels. The picker arms are designed to use two 
or more slender sharp steel picks depending on the size 
of the seed to be planted. The picks are used to pick up 
the seed piece at point (B) (Figure 3.2) by the’ strike 
of the pickers. The picker arm then carries the seed 
piece clockwise to point (A) where the picks are 
withdrawn from the seed and the seed falls into the seed 
spout. The picker arms then stay open until the picker 
arm reaches the point (B) at which point another seed is 
picked up by the picks. The seed is not flipped off the 
picks, but falls naturally when the cam withdraws the 
pick from the seed. 

The accuracy with which the planter operates depends 
upon the proper adjustment of the picks in the picker 
arm. The picks may be placed in five different 
positions. Long picks or short picks are selected to 
suit the size of seed to be planted. 

Acme Model 20- A two row cup type planter manufactured 
by Acme Manufacturing Co.Inc., Filer, Idaho (Figure 
3.3). The tests were conducted on a used planter. In 
this planter, cups are mounted in a single row on an 
endless chain (Figure 3.4). As the chain moves, seed 


pieces are picked up from the picker bow]! and carried by 


we saned 


oan 

“si pane ake 
= 8 f0 tal gute aa Frees, 987 . 2) Me 
: eee 

- ens mo ys at oh ene sanding  3aoG ony ae. ae - 


= a aten 
ar.) sais oy beng) aot es ony wSiory ¢ fi af aera 


es efie -ery Pa pet omecyaty gency (asta Diane jaeres 
( | cn) NSTa of bea & geMeig sar 4 in, aot 4% 
Sa, 
ant ite wuts “4 . ‘eral (ay FF an te OSSregr 1 
ian F 26t- [o.4 . ane we Phi art? 39S N5TR Tae 


- — t - colt nl a i ) 
4 fue # in| t < 
in ee | fe; = 
> 
y+ e- 
7 4 ¥ - ® * - oy Er¥ ) : : 
y ay hE j 4 B i | ( 2 e ia | : 
: 2 
; * " a 
"“e  - q } 4 y r 1 ; 1 A 1 
; - 
y 
 § ® “7 - | r ; 1 } = - 
e . ey 
b 
i i 
ad 44 es 21 T . anny, ok: Voes 
ic j 
Fi 
my: wey ow) me ‘7 ri lense eTis Pui 
* all : 
‘ ee a us 4 
haa 8 OO 
: . : 
Shy = a Y's > re me i ry Tas yo 
2 a 
: ” ry - : . { . id 5 } 
| > 9 eee re’ ant on eos BRS i” ; (rte A Shy atiee ET", rt. 
7 , 7 hy 


i! 


g,e = . , 


7 ngeet +b. 4 ‘ev 2% AY 1 3° rat ; ‘ one 


~ c ai i ya. tostwe a6 ie be f es j mnie - 1 2 e4 ra 1d Lf 3 ar 


q é 
ue x r 7 £ £A ‘a 5 1 f : 
J i eet Zs ; yeh. Pete iP 2 2 caret 
. ; : bes rela eat babs St? an 
. ; . 4 ‘ , = -m ' ‘ 
Hoya Tiian,-~o nei G eavs (ses wes, ow? = 
7 ¥ i ui 3 yi) CG - i 
a etait) ‘ddeht . welll. Alenl ode Ta Tsatng 
7 y ‘ : rs — 
3 ™ gM)S' oO" Mes 6 ia ibniG> Sou) >t aeR* Set 
! —_ ; i" ¥ \ 
a Ae fin wh) Sune S'S) nl DOFTNLOY 286 «fQuUa >’ QErAe he See 
cy ? : 7 4 i 4 4 - 
: = - = fe) . ani 3 o ae] >» = mal +s) ‘ ‘ ey i q i, fa ot Py — ¢ ’ - 
may” woos : 2 il ali f aus a 4 ? Lp! fe tH eae J 
nm .’ j ful @ : : : 7 
: : : a /~ @ . 
1 vad bST ss. tame Aywcset’ Holg 6°. aaa 
v : 1 : ‘eee eee 
] 


Be AWCONNELL 
rae MU 


FIGURE 3.1 PICK TYPE PLANTER 


FIGURE 3.2 PICKING MECHANISM OF THE PICK 
TIPESPLANTER 
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the cups to the planter shoe for planting in the soil. 
3.2.2 Power unit 
The planters were operated with a Massey Ferguson MF 


Pe0Smt raccorn., 


3.2.3 Measuring unit 
A 50 metre long tape with a least count of 10 mm _ was 
used for measuring seed spacings between the two adjacent 


seed pieces. 
3.2.4 Weighing unit 


A weigh scale with a least count of 1g was used _ for 


weighing seed pieces. 


3.3 Preparation of seed 


Seed pieces of two cultivars were used; Netted Gem and 
Norland. Netted Gem tubers are oblong in shape with netted 
skin and shallow eyes. These are widely grown in Alberta. 
Norland tubers are oblong with smooth reddish skin-= and 
shallow eyes. Cut seed pieces were used for all the trials. 
All the seed pieces were hand cut to obtain uniform. size 
seed pieces. The seed pieces were cut in the sizes of 40g 
and 60 g. All the seed pieces were weighed and only’ those 
seed pieces which were within 5 % of the desired weight were 
used for the trials. No seed treatment was used. 

Two shapes of seeds were used, i.e. end pieces and 


center cut. End pieces were not differentiated as apical 
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(bud end) or distal (stem end), as they were the same shape 
and were considered to have the same influence on the 


planter’s performance. 


3.4 Field test procedure 


The field trials were conducted at the Agricultural 
Engineering Research Station of the University of Alberta at 
Ellerslie. A field plot of 80 metres length and 30 metres 
width was selected for conducting the trials. 

In all, 64 trials were completed. There were 3) 
replicates for each trial. Data for each trial were 
collected over row lengths of 50 metres. To facilitate 
measurement of seed pieces spacings, the seed covering 
devices from the planters were removed. The trials were 
repeated on the same plot and the land was cultivated and 
harrowed before each trial. 

Due to the large capacity of the Acme cup type planter, 
a partition was made in the seed hopper to reduce its 
Capacitymtosone tournthe (Figure =s.o) Since’ this ‘planter was 
a two row unit, seed placement of both the rows was measured 
on each run but was considered only as one replicate of 100 
metres length. 

In the case of the pick type planter the picks were set 
at the picker arm in such a way that there were long picks 
both at the inner and (the outer positions of the picker 
wheel and to maintain uniformity, the same position was 


matitained tor all themtrials: i Figure 3:6). 
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FIGURE 3.5 SEED HOPPER OF THE CUP TYPE PLANTER 
SHOWING PARTITION FOR REDUCED CAPACITY 


FIGURE 3.6 A VIEW OF THE POSITION OF PICKS 


AT THE PICKER ARMS 


The space setting of the pick type planter was set at 
350 mm and that of cup type planter at 380 mm. After all the 
trials at these settings were over, the space setting of the 
pick type planter was changed to 460 mm and that of the cup 
type to 250 mm. The same space settings could not be used on 
both the planters because of different gear combinations 
available for the planters. The trials were conducted at 
speeds of both 5 Km/h and 8 km/h. 

For each trial, the seed hopper was filled with cut 
seed of a particular cultivar, size and shape. The planter 
was pulled with the tractor operating at a selected speed. 
Seed pieces were dropped over a length of 60 metres and at a 
depth of about 50 to 75 mm. After the completion of a= run 
the tractor was stopped and the measuring tape was laid on 
the furrow to measure the position of seed pieces over a 
length of 50 metres after leaving a space of 5 metres at 
both the ends to compensate for the variation in speed at 
the beginning and at the end of a run (Figure 3.7). The 
center to center distances between two adjacent seed pieces 
were recorded to an accuracy of i0 mm. After measurements, 
the seed pieces were picked up, hand cleaned, and used again 
for the replication of the trial. However, fresh seed pieces 
were used for each trial. 

The data obtained were stored in the University of 


Alberta computer for subsequent classification and analysis. 
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FIGURE 3.7 MEASUREMENT OF SEED 


PLACEMENT 
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A typical example of placement of seed pieces by the 
pick type planter is shown in Figure 4.1 . Three seed pieces 
have dropped at the same spot due to sticking of the seed 
pieces with one another. Figure 4.2 shows another example of 
sticking of seed pieces in the hopper. On the left hand side 
the seed pieces are stuck in the hopper causing a_ bridging 
action and thus resulting in large gaps in seed placement. 
Figure 4.3 shows an example of center cut seed pieces 
placement by the cup type planter. Both missing seed pieces 
and groups of seed pieces can be observed. Figure 4.4 shows 
an example of more than one seed piece being picked up in 


some of the cups. 


4.1 Seed spacing classification 

To determine the uniformity of seed placement’ the 
spacings were classified in four catagories as singles, 
doubles, misses and double misses. If the distance between 
two adjacent seed pieces was less than half of the space 
setting, it was defined as a double. A distance between half 
and one and a half the space setting was termed as a single, 
between one and one-half and twice aS a miss and greater 


than twice as a double miss. 
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FIGURE 4.1 A VIEW OF SEED PLACEMENT BY THE 
PICK TYPE PLANTER 


FIGURE 4.2 A VIEW OF BRIDGING ACTION IN THE 


PICK TYPE PLANTER 


FIGURE 4.3 A VIEW OF SEED PLACEMENT 
BY THE CUP TYPE PLANTER 
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FIGURE 4.4 A VIEW OF SEEDS PICKED UP 
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4.2 Analysis 

The data were analysed as a 4x2x2x2x2 facClOmidayl 
experiment with 5 replications. Two different space settings 
were used for both pick type and cup type planters. 
Therefore, a planter with two different space settings was, 
for the purpose of statistical analysis, considered as two 
different planters. Thus the data were analysed as if 4 
different planters were tested. The data used for’ the 
analysis of variance were the percentages of single spaced 
seed pieces in each trial. 

The percentage of singies obtained by the pick type 
planter at 350 mm space settings are shown in Table 4.1. The 
total percentage of singles were obtained by adding’ seed 
spacings of all the replicates. The highest percentage of 
singles obtained at this space setting was 76.5 % with end 
cut Netted Gem seed pieces weighing 40 g and at a planter 
operating speed of 5 km/h. The lowest percentage of singles 
obtained was 33.1 % with center cut Norland seed pieces 
weighing 60 g and at a planter operating speed of 5 km/h. 
Under similar conditions, end cut seed pieces always 
produced a higher percentage of singles than center cut seed 
pieces. 

The percentage of singles obtained by the pick type 
planter at 460 mm space setting are shown in Table 4.2. The 
highest percentage of singles obtained at this space setting 


was 80.0 % with end cut Netted Gem seed pieces weighing 60 g 
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TABLE 4g 


PERCENTAGE OF SINGLES DROPPED BY THE PICK 
PES PCANTER Al@350 mm SPACE SETTING 
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TABLE 4.2 


PERCENTAGE OF SINGLES DROPPED BY THE PICK 
TYPE PLANTER AT 460 mm SPACE SETTING 
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and at a planter operating speed of 8 km/h. The lowest 
percentage of singles obtained was 49.8 % with center cut 
Netted Gem seed pieces weighing 40 g and at a planter 
operating speed of 5 km/h. Under similar conditions, end cut 
seed pieces produced a higher percentage of singles than 
center cut seed pieces, except at a planter speed of 8 km/h 
with 40 g Norland seed pieces, when center cut seed pieces 
produced a slightly higher percentage of singles than _ end 
cut seed pieces. 

The overall average percentage of singles obtained by 
the pick type planter for the end pieces was 67.4 % and for 
the center cut seed pieces was 51.5 %. The reason for the 
higher percentage of singles with the end pieces could be 
the round shape which reduces the area of contact of seed 
pieces to one another and to the hopper. Center cut seed 
pieces on the other’ hand, have flat surfaces and thus an 
increased chance of sticking which could result in more 
doubles and misses. 

The percentage of singles obtained by the cup type 
planter at 250 mm space setting are shown in Table 4.3. The 
highest percentage of singles obtained at this space setting 
was 61.1 % with end cut Netted Gem seed pieces weighing 60 g 
and at a planter operating speed of 5 km/h. The lowest 
percentage of singles obtained was 28.2 % with center cut 
Norland seed pieces weighing 60 g and at a planter operating 
speed of 8 km/h. Under similar conditions, end cut seed 


pieces produced a higher percentage of singles than the 
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PERCENTAGE OF SINGLES DROPPED BY THE CUP 
TYPE PLANTER AT 250 mm SPACE SETTING 
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center cut seed pieces. 


The percentage of singles obtained by the cup type 
planter at 380 mm space setting are shown in Table 4.4. The 
highest percentage of singles obtained at this space setting 
was 65.2 % with end cut Netted Gem seed pieces weighing 40 g 
and at a planter operating speed of 5 km/h. The lowest 
percentage of singles obtained was 26.8 % with center cut 
Netted Gem seed pieces weighing 40 g and at a planter 
operating speed of 8 km/h. Under similar conditions, end cut 
seed pieces produced a higher percentage of singles than the 
center cut seed pieces. 

The overall average percentage of singles obtained by 
the cup type planter for the end pieces was 52.2 % and for 
the center cut seed pieces was 36.1 %. With the cup’ type 
planter as well as the pick type, the higher. percentage of 
singles for the end cut pieces suggest that increased number 
of end cut pieces would result in a better seed distribution 
pattern. 

Thepetatisticalvanalysis of data 71S.shownm in Table 4.5. 
There was no significant difference found among 
planter-spacing combinations. An average of 56.1 % and 62.8 
% singles were obtained by the pick type planter at 350 mm 
and 460 mm spacings respectively and 43.4 % and 44.8 & 
singles were obtained by the cup type planter at 250 mm and 
380 mm spacings respectively. 

There was no significant difference between the _ two 


speeds selected for operating the planters. An average of 
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VABLE 4 


PERCENTAGE OF SINGLES DROPPED BY THE CUP 
eG ESP PANTER@A Peos0emme SPACE=SE1TING 
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593.8 %# singles were obtained at the speed of 5 km/h and 49.8 
% at the speed of 8 km/h. The speed range selected for this 
experiment was not wide enough to influence the performance 
of these planters. 

There was no significant difference between the two 
cUltTivapspuaAnthaveragel of 5125704 -and*51.902"single spaced 
seed pieces were obtained for Norland and Netted Gem 
respectively. 

There was no significant difference between the two 
sizes of seed pieces. An average of 52.2 % and 51.4 % single 
spaced seed pieces were obtained for 40 g and 60 g size seed 
pieces. The data from this experiment suggest that both 40 g 
and 60 gq seed pieces would result in the same accuracy of 
seed placement. 

The effect of shapes of seeds was found highly 
significant. An average of 59.8 % singles was obtained with 
end cut seed pieces and 43.8 % with center cut seed pieces. 
The better seed distribution pattern of the end cut seed 
pieces leads to the conclusion of using tubers weighing 
approximately 120 to 150 g which could be either cut into 
two end pieces or two end pieces and a center cut for 
obtaining the maximum number of seed pieces of the desired 
shape. 

A Significant difference was also observed in the 
interactions between planter-spacing combinations and 
speeds. The results are given in Table 4.6. With the pick 


type planter, an increase in speed from 5 km/h to 8 km/h 
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TABLE 4.6 


BERGENDAGEROE SINGEES FOR PEANTERSSPAGHING 
COMBINATIONS AT 5 km/h AND 8 km/h 
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PecUiveGmein? an increase in percentage of singles for both 
the spacings. For 350 mm spacing the single spaced seed 
pieces increased by 2.9 % and for 460 mm spacing the 
increase was 1.4 %. In the case of the cup type planter, an 
increase in speed from 5 km/h to. 8 km/h resulted in a 
decrease in percentage of singles for both the spacings. For 
the 250 mm spacing the single spaced seed pieces decreased 
by 10.7 % and for 380 mm spacing the decrease was 9.6 %. The 
pick type planter seemed to perform slightly better at the 
higher speed, due perhaps to the greater force developed by 
the picks as the seed pieces were picked up and thus causing 
fewer skips. The cup type planter however, resulted in poor 
performance at the increased speeds perhaps due to the 
increased chain agitation and thus bouncing of the’ seed 
pieces off the cups. 

Mean spacings obtained are shown in Table 4.7. For the 
cup type planter at 380 mm space setting, a mean spacing as 
high as 902.2 mm was obtained for 60 g center cut Netted gem 
seed pieces at planter speed of 8 km/h. Mean spacings 
increased at the higher speed with the cup type planter at 
both the space settings but no such trend was observed with 
the pick type. planter.” Tests “conducted “by the Swedish 
National Machinery Testing Institute (1978) on the EHO 480 
Kombi planter also resulted in increased mean spacings at 
higher speeds for unsprouted seed potatoes. However, any 
inference on the basis of mean spacings can be quite 


misleading because seed pieces classified as doubles and 
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misses will result in the calculated mean spacing being 
close to the intended spacing. 

The coefficients of variation obtained in this study 
are shown in Table 4.8. The coefficients of variation for 
the same operating conditions were generally lower with the 
pick type planter than with the cup type planter. Excluding 
Thewmeoet@icients®of Vaniationsvofe10290 Yeand 125.5: % which 
were caused due to bridging action, the average coefficient 
of variation for the pick type planter at 350 mm spacing was 
Oia ee te 400 8mm “Space ing mathe: average =coerhicient (of 
variation for the pick type planter was 54.9 %, 

The average coefficient of variation for the cup type 
planter at 250 mm spacing was 66.8 % and at 380 mm _ spacing 
was 75.0 %. Tests conducted by Misener (1979) also resulted 
in a lower coefficient of variation with the pick’ type 
planter than with the cup type planter. 

The overall percentage of singles obtained by the pick 
type planter was 59.5 % and by the cup type planter was 44.2 
%. Tests were also conducted by the Prairie Agricultural 
Machinery Institute (1978) at Portage la Prairie, Manitoba, 
on three different pick type planters using 40 g Netted Gem 
cut seed. The percentage of singles obtained for’ these 
planters was very high. With the McConnell Model 555, four 
row pick type planter the percentage of singles obtained was 
Come Otmias mozm “ee lhesreason fore the higher percentLageror 
singles could be linked with the wide range chosen for 


classifying the seed pieces as singles (for 460 mm spacing 
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COEFFICIENT OF VARIATION 
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the range was from 160 mm to 840 mm) and the range was even 
tnotererm ror different planters. 

On an average the double spaced seed pieces with the 
pick type planter were 19.8 % and with the cup type planter 
were 19.5 4%. 

On an average the seed pieces classified as misses were 
12.2 % with ~ the pick type planter and 13.4 % with the cup 
type planter. 

The seed pieces classified as double misses were less 
with the pick type planter than with the cup type planter. 
On an average there were 8.4 % double miss seed pieces with 
the pick type planter and 23.0 % with the cup type planter. 
The higher percentage of double misses could be due to seed 


pieces bouncing off the cups particularly at higher speeds. 
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o. SUMMARY AND CONCLUSIONS 
MWesseedodistributionipatternssfor acpickaetype “and !ta 
cup type planter were studied in this experiment. The seed 
placement for the planters was measured over a row length of 
90 metres under various operating conditions. Two levels 
eachectmspeeds, Planter “sbacings, ‘CUltivars, © Sizes and 


shapes of seed pieces were varied for each planter. 


5.1 Effect of seed shape 

There was a significant difference in seed distribution 
due to the shapes of seed pieces. End cut seed pieces were 
found to be superior to center cut seed pieces. An average 
of 59.8 % singles were obtained with end cut seed pieces, 
while with center cut seed pieces the singles obtained were 


OMmbye4o. o. 4 . 


5.2 Effect of speed 

With the pick type planter the percentage of singles 
increased slightly with an increase of planter speed from 5 
km/h to 8 Km/h. The increase in percentage of singles was 
2.9 for 350 mm spacing and 1.4 for the 460 mm spacing. 

With the cup type planter, an increase in speed from 5 
km/h to 8 Km/h resulted in a marked decrease in percentage 
of singles. The decrease in percentage of singles was 10s 


for 250 mm spacing and 9.6 for 380 mm spacing. 
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Os | Ype of “planter 

An average of 59.5 % singles were obtained with the 
pick type planter and 44.2 %. singles with the cup type 
planter. As the spacings were not the same for each planter 


inesditnerence Of 15.8 92'can not sbe. considered!’ sioniticant. 


5.4 Effect of cultivars and seed size 
There was no significant difference observed for the 
two seed cultivars of Netted Gem and Norland and also for 


the seed sizes of 40 g and 60 g. 


5.5 Coefficient of variation 
The overall average coefficient of variation (excluding 
those due to bridging action) for the pick type planter’ was 


61.0 % and for the cup type planter was 70.9 4%. 


5.6 Conclusions 
Based on the results of this study, the following 
conclusions can be drawn: 
1. The end cut seed pieces were superior to the center cut 
seed pieces. 
2. The pick type planter performed better at higher speeds 
and the cup type planter at slower speeds. 
3. The pick type planter appeared to have a better seed 


distribution pattern than the cup type planter. 
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There was no effect of the cultivars on the performance 
of the planters. 
There was no effect of the seed size on the performance 


of the planters. 
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6. RECOMMENDATIONS FOR FURTHER WORK 


Further research in the following areas may be 


informative to potato growers: 


Ja 


Pick type planters appear to have a_ better seed 
distribution pattern but picks are the main source for 
causing physical damage to the seed pieces and spreading 
diseases. The extent to which loss is incurred due to 
damage to the seed pieces and diseased seed pieces 
should be determined in relation to the advantage gained 
by a better distribution pattern. An idea may be 
considered of passing the picks’ through a source of 
disinfectant after the seed has been dropped and before 
the next one is picked up. 

End cut seed pieces have shown superiority over center 
cut seed pieces. Further studies could be done regarding 
the chances of a sufficient number of eyes appearing on 
the seed pieces and the chances of their germination. 

At present there is no standard procedure for testing 
and rating potato planting machinery. Different norms 
are being adopted by different testing agencies. 
Specific standards should be laid out by agencies like 
the Canadian Society of Agricultural Engineering or the 
American Society of Agricultural Engineers, not only for 
testing planting equipment but also for defining 
catagories for seed classification. 

At increased planter speeds there is an increase in 


rolling of seed pieces. The extent of seed piece roll 


47 


Satay 
~ dw 98 sili anos al 


aes 


a .f - ~~ 7 
fe ton = * ~ one wide i eo bbe 


2 ¥ a aos ong = 4 > >» ro Tuld) ‘aisha ; 
aaty 7 rd ’ » = 


7 j er ¢ 5 + + = 
oc auth O46 WS 7a an oa. = rie} oat? | 
: : - 
(psgarq Hane resenaih HA5 . @Ipeia usea, & of 


nshisg speinevbe Srv al narie! aa at bentimptet 


: te ~ e- ,s ~~ Pi. i ~ » = 
2G bE* Le -, eas Bey Sig Wot aes 6b -76)75e 8 
af » 5 7 
¢ ; 
‘ Py 5 
_ + — a bad - De , y . begs 
: 1g wo = »& POU 4 : ' rl elf G FS a 
| 
“, : f 5 
sipftaed bos Sagccesb sseac. esr fea, one. ses tnefpaini2(bs 


: _ San tesags. 2eve. fo samun fosiolstinue & to aeonsns ons . 
= 7 ; ) = 7 ,) = 
forienin¢nep -'e'!  eesriedh set ere, beoete Bese ony 

ie= ‘ f / 
© _ 


_ Spttteat’ 307 ss bihow 1G oatehitic aa ef .etegs, Teme FF 


a # 4 e 

ane | Pi he ‘ 4 : a, a) 4 iy . ee 

‘ S 7 hs = af « 4 = a if vies. Le } 37 a FO - Gnije% bas 
’ 7 es 


ae oe me j ‘4 a a ; baa - : wy 
[eS OSES res) | AT OP oo Oak Gope berth sad St 
a ; 5 P 7 ben ve gt t f } i ? aa _ : os ‘ 
* ¢ ) Vaaihn Fite fat hairy O03 2 Ge AT bs” +] 
ig SH?) - 297 Shaye: vr Violets! sth pions - 2brsanene: ie 
en ae hae A. Jo it ie fb thee ty 
- s - -— a a. = Ne > 
: i li oF POria (68? LST ABA “Ta Yi Sec rte. Dera 
7 3 + 7 a > F - i ” = 7 
ihe ia eal < 4 = - ‘ ? a . : 4 . a yy : =" y 
Wik oe SNe 20 2 eanions réantseothiga ret Mise neat 
io — 7 4 ' 7 ‘ bs = ~ — tiie a 


TL Se “ss Geis Ud  Firewm me antinetlé 


US a, | «eae siti ee 674 Vee a7) ee 
—s i ng Pa A 


-. Bie $2 gS Ver Per it gna aba ‘atinatG. ingse 


5 ght “ : 4 


ae! aoe ; 
aah bene: Yo. ‘bet iy 


a Hehe. aapre: bag Wiles iis ig we 230 
is 3 i i 


o paid Je 
= of . a 
an f 


a 
7 


48 


could be further investigated. 

Since mechanical cutters are commonly used for obtaining 
cut seed pieces, the performance of cutters in relation 
to uniformity in size and shape of seed pieces should be 
investigated. 

Recently some plate type planters have been introduced 
in the market. A study of their performance in relation 
to the existing types of planters would be of advantage 
to potato growers. 

Further trials with pick and cup type planters for the 
same space settings should be conducted. 

Additional agronomic studies should be carried out to 
provide more information on the reduction and the 
possible compensation in potato yields due to gaps and 


doubles. 
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